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METHOD AND COMMUNICATION DEVICE FOR EXPANDING THE RANGE OF 
DATA TRANSMISSION RATES IN WIRELESS LOCAL AREA NETWORKS 

CROSS R EFERENCE TO RELATED APPLTCATTONS 
immX This application claims the benefit of International Patent Application No. 

PCT/DE2nn.^/nn421 8 t filed December 1 9. 200.^. which claims priority to German Patent 
A pplication No. 1 03 00 366.5 filed January 6. 2003. both of which applications are hereby 
incorporated hv reference in their entireties herein. 

ifiOflll The invention relates to methods for data transmission in wireless local area 

networks. The invention, in particular, relates to methods for increasing data transmission 
rates between commnnication units which mav be operating in diverse modes. 

BACKGROUND OF THE TNVENTTON 
fOOOll T h e inv e ntion r e lat e s to a m e thod for data tnmsmioBio n Data transfer in 
wireless local area networks , with the data transmission being impl e m e nt e d between a first and-a 
second communican t, in whic h may involve a first standardized data transmission rule i&- 
implem e nt e d. bv m e ans o f or format and transmission and/or reception on electromagnetic 
si gnal paths of information elements with variant element formats on e l e ctromagnetic signal 
paths . The information elements in this case compris emav include an element identification 
part, a length statement part and an information part. The element identification part has a 
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permissible value range from which a first standardized value of the element identification part 
identifies the information element as a first information element. The information part of the 
first information element contains parameters which relate to the data transmission of the 
communicant in accordance with a first data transmission rule as the transmitter. A receiving 
communicant stores the parameters which relate to the transmitting communicant in order to set 
the data transmission in the reply to the transmitting communicant. On identification of a value 
of the element identification part outside the permissible value range, each of the communicants, 
as the receiver determines the length of the information part from the length statement part, and 
jumps over the information part corresponding to the determined length. 

[0004] [0002] Th e inv e ntion also r e lat e s to aA communication device for data 

transmission in wireless networks which conm ay be connected^ as the first communicant in such 
networks to a second communicant via electromagnetic signal paths. The communication device 
has at least one transmitting unit. In this case, a first data transmission rule (which defines first 
information elements comprising an element identification part, a length statement part and an 
information part) is implemented in the commimication device and defines a permissible value 
range for the element identification part. 

fOOO^l {OOO^The importance of wireless networks has increased continuously in recent 

years. Their usage capabilities appear to be unUmited. The simplest option is to use two or more 
hosts (communicants) with wireless network cards in a so-called ad-hoc network. 
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fflflOfil f0004}-If it is intended to connect the wireless network (WLAN) to a wire-based 

local area network (LAN), an access point (AP) is required. A network structure such as this is 
also referred to as a distribution system (DS). 

[0007] {OOOS}-An access point (first communicant) forms a radio cell with at least one 

individual station (second communicant). 

[OOOSl {0006J-The increase in coverage is achieved by additional cells with two or more 

access points. Each access point acts like a traditional network bridge. 

[0009] {0007]-One problem which has prevented wider use of WLANs was the 

inadequate standardization for a long time. This situation has now changed with an increasing 
tempo since the Institution of Electrical and Electronics Engineering (IEEE) has adopted WLAN 
Standards in recent years. For e vampl e , r e fer to published document:See e.g.> Publication 
XP002206839, IEEE standard for information technology telecommunication and information 
exchange between systems - local and metropolitan area networks -specific requirement, Part H: 
wireless LAN medium access control (MAC) and physical layer (PHY) specificationT, (ISO/IEC 
8802-1 1, ANSI/IEEE Std. 802.1 M999), 20 August 1999. 

[001 0] {0008}-One such disadvantage was also that wireless networks did not allow such 

high data transmission rates as wire-based networks. 

[0011] f0009}-This was because the bandwidths provided by the regulators are limited 

and wireless networks have to introduce additional security mechanisms and expanded 
information in the data packets in order to make it possible to take account of the characteristic 
of a radio link. 



066:^40 mm Attv. Docket. No. 066340.0222 

PATENT 



[001 2] {0010]-Since radio links are more susceptible to interference than cables, 

additional correction mechanisms have been introduced in the MAC layer in Standard 802.1 1. 

[001.3] [0011] In the event of data transmission errors, these correction mechanisms 

ensure that the data packets are sent again, without any involvement of higher protocol layers in 
this process. This may now possibly lead to lengthened data transmission times in comparison to 
the quite error-free connection in a cable-based network. 

[0014] {0012]-The IEEE Committee continued the further development of the already 

estabhshed WLAN Standard 802.1 1 by supplementing 802.1 la for 5 Ghz and 802.1 lb for 2.4 
Ghz. 

[001 5] [0013] At the moment, a further increase in the data rate in the 2.4 Ghz band is 

being worked on in the IEEE 802. 1 Ig working group. One important feature of the new standard 
is the backwards compatibility with the established IEEE 802.1 lb Standard. 

[001 6] {0014]-The provider companies found out quite quickly that lack of compatibility 

detracts from the acceptance of their products for wireless local area network technology. 

[0017] [0015] In order to allow matching to different radio channels, the 802.1 1 Standard 

and its extensions 802.1 la and b allow various data transmission rates. The data rates are coded 
in an information element which, in accordance with IEEE 802.1 1, allows a maximum number of 
8 rates and is transmitted in the beacon signal. 

[0018] f0016}-The IEEE 802. 1 1 g Standard provides for more than 8 data rates to be 

allowed. Intraoperability tests have shown that, when more than 8 data rates are notified in the 
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conventional information element, backwards compatibility with existing solutions is no longer 
guaranteed. 

[0017] Th e obj e ct of th e invention is now to allow a wider rang e of data transmission rates 
with compl e t e compatibility 

1»»191 Consideration is now being given to improvinp communication devices and 

network data transmission methods. In particular attention is directed to communication 
devices and data transmission methods which can achieve a wide range of data 
transmission rates Whilg remaining fully compatiMg with communicants operating in the- 
pr e vinus wav. diverse modes including le gacv modes, 

SUMMARY OF THE INVENTTON 
[0020] rommunication devices and data transmission methods are provided for 

networked communications with diverse communicants. The data transmission methods 
mav he implemented to achieve a wide range of data transmission rates which are fullv 
compatihie with the various operating modes of the diverse communicants, 

[0021] [001 8 ] The obj e ct ir. achieved in tha t ln an inventive data transmission methods 

at least in the case of one of the communicants, the first and a second data transmission rule are 
implemented, and the permissible value range is expanded in such a way that a second 
standardized value of the element identification part identifies the information element as a 
second information element whose information part contains parameters which relate to the data 
transmission of the transmitting communicant in accordance with the second data transmission 
rule. This makes it possible, in addition to the parameters for data transmission in accordance 



-5- 



Ofifi'^in 0101 Attv, Docket. No. 066.140,0222 

PATENT 



with the first data transmission rule, to also transmit parameters for data transmission in 
accordance with the second data transmission rule from the transmitting communicant to the 
receiving communicant. The second data transmission rule therefore allows a wider range of 
parameters than the first, for example. Parameters which relate to the second data transmission 
rule can thus be used alternatively or in addition to the parameters which relate to the first data 
transmission rules. 

jil022l {OOWJ-The parameters which relate to the first and the second data transmission 

rules are expediently clearly separated in that the first information element contains only 
parameters which relate to the data transmission in accordance with the first data transmission 
rule, and the second information element contains only parameters which relate to the data 
transmission in accordance with the second data transmission rule. 

[002.1] {0020}-In conjunction with the fact that information elements whose element 

identification does not correspond to the range of values are jumped over by each communicant, 
the method is also backwards-compatible. The second information element is advantageously 
jumped over on reception of the second information element by a communicant in which only the 
first data transmission rule is implemented. If second information elements are sent in this case 
to communicants in which only the first data transmission rule is implemented, then the element 
identification of the second information element is outside the permissible value range, and the 
second information element is jumped over by the receiving communicant, and therefore does 
not cause any disturbance. 

[0024] {0021^-The advantage of the greater variation of parameters which relate to data 

transmission is achieved in particular in that when a communicant in which both data 
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transmission rules are implemented receives the second information element, the parameters 
which relate to the first and second information elements are stored. 

[002S] [0022] The method is advantageously carried out in such a way that the values in 

the information part of second information elements represent a set of data transmission rates 
which are supported by the transmitting communicant, in such a way that each value corresponds 
to one supported data transmission rate. A transmitting commxmicant thus informs the receiving 
communicant about all of the data transmission rates which it can process. The receiving 
communicant can then select a suitable data transmission rate in the acknowledgement. 

100261 [0023] A refinement of the method according to the invention provides that the 

difference between a data transmission rate which corresponds to one value and the data 
transmission rate which corresponds to the next value is greater than or equal to 500 Kbit/s. A 
wide variation range of data transmission rates is thus available. 

[0027] [002 4 ] hi this case, it is particularly expedient for the difference to be 1 Mbit/s. 

[002«| [0025] A further refinement in the method provides that at most eight values 

correspond to the data transmission rates of the first data transmission rule, and all the other 
values correspond to the data transmission rates of the second data transmission rule. This 
corresponds to older standard requirements in which at most eight values were provided for the 
variation of the data transmission rates. 

[0029] {0026}-For this purpose, it is also possible for the second information element 

additionally to contain values for data transmission rates which are equal to values for data 
transmission rates of the first data transmission rule. 
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[00-10] [0027] In this case, it is possible tliat when a communicant in which both data 

transmission rules are implemented receives the second information element, only the parameters 
which relate to the second information element are stored. 

[0031] {0028)-The method according to the invention can also be expanded in a manner 

which corresponds to the first and second information elements in that, in addition to the second 
information element, a third or further information element or elements is or are also formed, 
which represents or represent third or further data transmission rules. 

JM12J. {0029}-One refinement of the method according to the invention provides that the 

data transmission rates are coded with the aid of value pairs instead of single values. In this case, 
the one value of the pair codes the data transmission rule itself and the other value codes the data 
rate. In this case, it is particularly expedient to make the coding of the data rate dependent on the 
data transmission rule. This allows very flexible extension for new data transmission rules. 

[0033] {OO^OJ-The object is also achieved by a communication device in which a second 

data transmission rule with an expanded value range of the element identification part is 
implemented. The transmitting unit can send two information elements which are defined by a 
second standardized value of the element identification part. In this case, its information part 
contains parameters which relate to the data transmission in accordance with the second data 
transmission rule. 

[0034] {OOMI-When the second communicant is unknown, this conununication device 

makes it possible, for example, first of all to attempt to send information elements in accordance 
with the second data transmission rule. In this case, an element identification part is provided 
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with the standardized value. At the receiver end, it is thus possible to identify a transmitter 
which can operate in accordance with the second data transmission rule. If the second 
communicant can likewise operate using the second data transmission rule, it can be set to the 
appropriate operating mode. If it can operate only in accordance with the first data transmission 
rule, it will not be able to "understand" the standardized value, since this is outside the 
permissible value range. This receiver will therefore jump over the information element. A 
communication device designed in this way does not interfere with second communicants which 
are implemented as communication devices in which only the first data transmission rule is 
implemented. 

[00:^5] [00321 In one embodiment of the invention, a receiving unit which is designed for 

reception of a first and of a second information element is arranged in the communication device. 
The communication device according to the invention is thus suitable not only for transmission 
but also for reception of information both in accordance with the first and the second data 
transmission rule. 

[00.16] [0033] A fiirther embodiment of the communication device according to the 

invention can be switched between first and second data transmission rules as a fiinction of the 
reception of information elements during transmission. The communication device is thus both 
baclcwards and forwards compatible. Specifically, if information is received in accordance with 
the first data transmission rule, the communication device can switch to operate with the first 
data transmission rule, and both communicants then continue their communication on the basis 
of the first data transmission rule. 
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[00-17] {00S4]-If the communication device receives information with the second data 

transmission rule - for example by means of an identically designed communication device as 
the communicant at the other end, it will switch to operate in accordance with the second data 
transmission rule. 

[0018] {00^5}-The communication device according to the invention is advantageously 

provided with a memory which is designed to store parameters of received second information 
elements. By way of example, the communication can thus be started straight away in 
accordance with the second data transmission rule at a later time, when this is stored, since the 
second data transmission rule was already relevant in a previous communication, and it can be 
assumed that the same communicant is still located in the vicinity. This therefore makes it 
possible initially to avoid the time for matching to the data transmission rule. 

[0019] f00^6)-One development provides for a memory to be arranged, which is designed 

to store parameters of the received first and second information elements. In consequence, the 
same method as that described above can also be used for the first data transmission rule. 

[0040] [0037] It is particularly advantageous to develop the communication device in 

such a way that a third or further data transmission rule or rules is or are implemented in the 
same way as the second data transmission rule. This also makes it possible to widen the 
backwards and forwards compatibility for other data transmission rules. 

BRIEF DRSCRTPTION OF THK PR AWTNGS 
100411 [003 8 1 T heFurther features of the invention, its nature, and various 

advantages will be e xplain e d in more d e tail in th e following t e xt with r e f e r e nc e to on e 
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e x e mplary e mbodim e nt. Tn th e asnociat e d drawingsr a pparent from the following detailed 
description and the accompanviin» drawings, wherein like reference characters represent 
like elements throuyhout. and in whicht 

100^21 Figure 1 ohowo the doGign of is a schematic rgpresentatiftn ftf an exemplary an 

information element, desiyn. in accordance with the principles of the present invention; and 

[00431 Figure 2 showsJ s a block diagram of the data transmission processes in a wireless 

local area networ k, in accordance with the principles of the present invention . 

iOflM The following list is an index of the reference characters or numerals that are 

used in Figures I and 2 to identify drawing elements. 
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T.ist of Reference Symbols 



L FRP Access point 

2. Data transmission test procedure 

^ Test requirement 

5» Test response 

£ Radio heacon signal for the ERP access point 

L First authentication 

Si Second authentication 

2i Request for association 

XQ^ Association response 

IL State of the successful association of the ERP access point 

12. State of the successful association of the ERP station 

13. Radio heacon signal transmission process 

14. Element identification part 
1£ I .ength statement part 

1^ Information part 

17. Information elements 

18. Association process 

12, Extended supported rates ID 

2SL 



DETAILED DESCRIPTION OF EMROnTMENTS OF THE INVENTION 

[00451 [00391 Th e e xplanation of th e ex e mplary e mbodim e nt is bas e d on 

Aarnmmunicatinn devices and data transmission methods are provided for achieving high 

yeen heternpeneous communicants. An exemnlarv 
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implementation of the invention is described herein with reference to a "critical case" 
according to the prior art of successful data transmission between an ERP access point 1 and a 
station 2 which is designed according to the prior art. 

[0046] {0040)-Figure 1 shows thea basic configuration of an information element 17. 

The information element 17 comprises the element identification part 14, the length statement 
part 15, and the information part 16. The information element 17 therefore contains all the 
important data in order to implement the data transmission rule. 

[00471 [00 4 1] As can b e s e en fi-om Figure 2. th e r e ar e2 shows thre e possible options for 

data rate communication for the data transmission processes: 

data transmission test procedure 3 

radio beacon signal transmission process 13 

association process 18 

[0048] [00 4 2] An access point which operates on the basis of the second data 

transmission rule is referred to in the following text as an ERP access point (Extended Rate Phy 
access point 1). 

[0049] f0043}-The data rate communication takes place between the ERP access point 1 

and a station 2, which has the known data transmission rules according to the prior art. 

[OOSO] {0044}-In the data transmission test procedure 3, the station 2 uses a test request 4 

which contains the element identification part 14 to request the ERP access point 1 for 
identification. 
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[0051] f0045}-Since the ERP access point 1 has the data transmission rules according to 

the invention, it can respond with the test response 5 with the correct element identification part 
14 which can be understood by the station 2, and can signal its information element 17. 

[00S2] {0046]-In the radio beacon signal transmission process 13, the ERP access point 1 

transmits its radio beacon signal 6 at regular intervals, which signals to all of the stations in the 
radio cell the information element 17 according to the first data transmission rule and according 
to the second data transmission rule. The station 2 stores the information element according to 
the first data transmission rule, and ignores the information element according to the second data 
transmission rule. 

[OOS.l] {0047]-During the association process 1 8, the station 2 initiates a first 

authentication 7, which requests the ERP access point 1 to respond with a second authentication 
8. Since the ERP access point 1 has the data transmission rules according to the invention, the 
communication from the station 2 can be continued with the request for association 9, and the 
ERP access point 1 responds with the association response 10. Both stations then assume the 
respective state of the successfiil association 11; 12. 
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List of R e f e r e nc e Symbols 
f00541 It will be understood that the foregoing is only illustrative of the principles of 

the invention, and that various modifi cations can he made bv those skilled in the art 
without departing from the scope and spirit of the invention. 

4t ERP Acc e ss point 
2t Station 

^ Data transmission t e st procedur e 
47 T e st r e quir e m e nt 
&T T e st r e spons e 

6t Radio b e acon signal for th e ERP access point 
7^ First auth e ntication 
St S e cond auth e ntication 
9t R e qu e st for association 
+O7 Association r e spons e 

Stat e of the succ e ssful association of the ERP acc e ss point 
43t Stat e of the succ e ssful association of th e ERP station 

Radio b e acon signal transmission proc e ss 
44t El e ment id e ntification part 
i&7 L e ngth stat e ment part 
i67 Information part 

Information e l e m e nts 
4-87 Association proc e ss 

Ext e nd e d support e d rat e s ID 
20r Ext e nd e d supported rat e s fi e ld 
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KWE) CLAIM: 

1 . A method for data transmission in wireless local area networks, with the data 
transmission being implemented between a first and a second communicant, in which a first 
standardized data transmission rule is implemented, by means of transmission and/or reception of 
information elements with variant element formats on electromagnetic signal paths, with the 
information elements comprising an element identification part, a length statement part and an 
information part, and the element identification part having a permissible value range from which 
a first standardized value of the element identification part identifies the information element as a 
first information element whose information part contains parameters which relate to the data 
transmission of the communicant in accordance with a first data transmission rule as the 
transmitter, a receiving commimicant storing the parameters for the transmitting communicant in 
order to set the data transmission for retum to the transmitting communicant, and each of the 
communicants, as the receiver determining the length of the information part fi*om the length 
statement part on identification of a value of the element identification part outside the 
permissible value range, and jumping over the information part corresponding to the determined 
length, characterized in that, at least in the case of one of the communicants, the first and a 
second data transmission rule are implemented, and the permissible value range is expanded in 
such a way that a second standardized value of the element identification part identifies the 
information element as a second information element whose information part contains 
parameters which relate to the data transmission of the transmitting communicant in accordance 
with the second data transmission rule. 
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2. The method as claimed in claim 1, characterized in that the first information 
element contains only parameters which relate to the data transmission in accordance with the 
first data transmission rule, and the second information element contains only parameters which 
relate to the data transmission in accordance with the second data transmission rule. 

3. The method as claimed in claim 1 or 2, characterized in that, when a 
communicant, in which only the first data transmission rule is implemented receives the second 
information element, the second information element is jumped over, 

4. The method as claimed in claim 1 or 2, characterized in that, when a 
communicant in which both data transmission rules are implemented receives the second 
information element, the parameters which relate to the first and second information elements are 
stored. 

5. The method as claimed in one of claims 1 to 4, characterized in that the values in 
the information part of second information elements represent a set of data transmission rates 
which are supported by the transmitting communicant, in such a way that each value corresponds 
to one supported data transmission rate. 

6. The method as claimed in claim 5, characterized in that the difference between a 
data transmission rate which corresponds to one value and the data transmission rate which 
corresponds to the next value is greater than or equal to 500 Kbit/s. 

7. The method as claimed in claim 6, characterized in that the difference is 1 Mbit/s. 
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8. The method as claimed in one of claims 5 to 7, characterized in that at most eight 
values correspond to the data transmission rates of the first data transmission rule, and all the 
other values correspond to the data transmission rates of the second data transmission rule. 

9. The method as claimed in one of claims 5 to 7, characterized in that the second 
information element additionally contains the values of the data transmission rates which are 
equal to values for data transmission rates of the first data transmission rule. 

10. The method as claimed in claim 9, characterized in that, when a communicant in 
which both data transmission rules are implemented receives the second information element, 
only the parameters which relate to the second information element are stored. 

1 1 . The method as claimed in one of claims 1 to 10, characterized in that, in addition 
to the second information element, a third or further information element or elements is or are 
also formed, which represents or represent third or further data transmission rules. 

12. The method as claimed in one of claims 1 to 1 1, characterized in that the data 
rates in the information element are represented by value pairs, in such a way that the one value 
of the pair codes the data transmission rule itself and the other value codes the data rate, in which 
case the coding of the data rate may depend on the data transmission rule. 

13. A communication device for data transmission in wireless networks which can be 
connected, as the first communicant in such networks to a second communicant via 
electromagnetic signal paths and which has at least one transmitting unit, with a first data 
transmission rule (which defines first information elements comprising an element identification 
part, a length statement part and an information part) being implemented in the communication 
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device and defining a permissible value range for the element identification part, characterized in 
that a second data transmission rule with an expanded value range of the element identification 
part is implemented, and in that the transmitting unit can send second information elements 
which are defined by a second standardized value of the element identification part, and whose 
information part contains parameters which relate to the data transmission in accordance with the 
second data transmission rule. 

14. The communication device as claimed in claim 13, characterized in that a 
receiving unit is arranged, and is designed for reception of a first and of a second information 
element. 

15. The communication device as claimed in claim 14, characterized in that the 
communication device can be switched between first and second data transmission rules as a 
function of the reception of information elements during transmission. 

16. The communication device as claimed in one of claims 13 to 15, characterized in 
that a memory is arranged, and is designed to store parameters which relate to received second 
information elements. 

17. The communication device as claimed in one of claims 13 to 15, characterized in 
that a memory is arranged and is designed to store parameters which relate to received first and 
second information elements. 

18. The communication device as claimed in one of claims 13 to 17, characterized in 
that a third or further data transmission rule or rules is or are implemented in the same way as the 
second data transmission rule. 
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ABSTRACT OF THE DISCLOSURE 
Th e inv e ntion r e lat e s to a method and aA communication device and a method 
for transmitting data in wireless local area networks , data b e tw ee n a first and s e cond 
communicating unit in which a first standard data transmission rul e is impl e ment e d b e ing 
transmitt e d via information e l e m e nts. Th e aim of th e inv e ntion is to allow for a broad e rj &, 
provided. The device and method are deployed in networks in which the data 
information elements include an element identification part, a length statement part and an 
information part. The device and method enable a broad range of data transmission ratesr 
while e nsurin g and are fiill compatibilit v compatible with communicating units operating 
according to previous modes . Said aim ifl achi e v e d hy the fact that th e first an d in which a first 
data transmission rule defines the acceptable range of values of element identification 
parts. In the method, a second data transmission rule afeia implemented in at least one of the 
communicating units whi teto extend the acceptable range of values of element identifications-ef- 
th e information e l e m e nt s . The range of values is extended in such a ways fl that a second 
standard vato eportion of the element identification portio n part marks the information element 
as a second information element , the information portion of which contains data transmission 
parameters of the transmitting communicating unit according to th e s e cond data transmission 
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